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Sewing pin dispenser
This report describes the development of a sewing pin dispenser designed for Dritz
dressmaker pins. These pins have a much smaller head than normal sewing pins so
devices on the market do not work for them. Furthermore devices with similar
functions such as toothpick dispensers were not effective as the orientation of
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1 Introduction
Sewing pins are an integral part of many sewing projects and while they are a simple device, they
can be quite difficult to use. They are very slender so they can be difficult to grab from a flat surface
and easily tangle with each other. Secondly, they are quite sharp on one end so if one tried leaving
the pins in a box they could injure themselves while attempting to grab them. To compound these
issues, a seamstress generally needs pins while they are actively creating a garment meaning they
can usually only devote one hand and a small fraction of their attention to grabbing a pin. This
device aims to remedy these issues by storing and distributing sewing pins one at a time in a safe,
consistent, and easy to use manner.
Based on an interview with an avid seamstress it was determined that the chief design goals of
the device are to always output one pin with the blunt head facing outwards, to be able to handle
some sewing debris without issue, and to be able to accept pins in any orientation (or at least an
ergonomic and efficient manner). It was also determined that the dispensation speed and storage
capacity of the device are important thresholds to meet but exceeding the pace and single garment
pin usage of a seamstress does not offer significant benefits. The device’s size, appearance, and
noise level were not important to the customer interviewed so they will not be the focus of this
design, however they will still be considered in case the device is presented to a wider audience.
2 Problem Understanding
2.1 Existing Devices
This subsection highlights other devices that present sewing pins to a seamstress.
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2.1.1 Existing Device #1: Pintastic Automatic Pin Dispenser
Figure 1: Pintastic Automatic Pin Dispenser (Source: Amazon)
Link: https://www.amazon.com/June-Tailor-JT230-Pintastic-Automatic/dp/B004W8WFNG
Description: June Tailor’s Pintastic Automatic Pin Dispenser is a AA battery powered table top
device that uses a spinning drum mechanism to sort pins. It is able to sort multiple sizes and brands
of pins. The motor spun drum sorts the pins into a central rail that dispenses the pins to the user.
Of note is that the reviews on Amazon are somewhat sub-par and bring up complaints about build
quality (mostly plastic) and clogging.
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2.1.2 Existing Device #2: Dritz Magnetic Pin Dispenser
Figure 2: Dritz Magnetic Pin Dispenser (Source: SMSCanada)
Link: http://www.smscanada.com/viewproduct.php?ID=15001
Description: Dritz’s Magnetic Pin Dispenser uses a small magnetic roller to sort magnetic items
like pins onto a dispensing tray. It is not clear if this device is battery powered. This device is
roughly the size of a palm. The exterior is made of a transparent plastic.
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2.1.3 Existing Device #3: Classic Pincushion
Figure 3: Tomato Pin Cushion (Source: Wikitionary)
Link: https://en.wiktionary.org/wiki/pincushion#/media/File:Strawberry_pincushion.
jpg
Description: A standard pincushion is typically a small stuffed in which sewing needles and pins
are pierced for easy storage and access. They can also be worn on the wrist. These often are
homemade. They do not have any moving parts and thus require the user to sort the pins themselves




This patent from 1948 is designed to dispense clothespin form a box. The design consists of a
dispenser box and a spring controlled outlet. The dispenser box holds the pins in an orderly manner
for dispensing, while the spring controlled outlet holds the box closed. When the user presses a
lever on the side of the box, the spring mechanism at the bottom of the box opens a hole in the
bottom of the box that is shaped such that one clothespin will be dispensed. The spring then closes
the hole, ensuring that only one clothespin is dispensed at a time. Although clothespins are much
larger than sewing needles, this patent is relevant because it has to do with dispensing handheld
cylindrical objects.
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Figure 4: Patent images for clothespin dispenser
2.2.2 Toothpick Dispensing Device
(US2765953A)
This patent from 1958 is designed to dispense toothpicks from a box in a more sophisticated
manner than the clothespin dispenser. Similar to the previous patent, this device also consists of
a storage compartment and a dispenser, but the dispensing mechanism is different. When the user
pushes a button in the front of the box, a spring loaded mechanism with a notch large enough to
carry one toothpick is pushed to the toothpick storage area and gravity causes a single toothpick
to fall into this slot. When the button is released by the user, the notch slides into view, delivering
7
a toothpick for use by the user.
Figure 5: Patent images for toothpick dispenser
2.3 Codes & Standards
2.3.1 Industrial sewing machines — Safety requirements for sewing machines, units
and systems
(ISO 10821:2005)
This International Standard sets specifications for industrial sewing machines in the clothing and
shoes manufacturing industry. While our device is not a sewing machine and not limited to these
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specific industries, the set of standards gives important information regarding noise limitations and
finger safety. Both of which will be critical for our device. Specifically, our device’s total noise
output should be within the levels of a sewing machine and since the user will have to reach their
fingers near our device to pick up pins, finger safety must be considered.
2.3.2 Small motor efficiency regulation
(NEMA MG1-1987)
This publication from the national electrical manufacturers association provides acceptable effi-
ciency minimums for different sizes and classes of electric motors and is used by the U.S. department
of energy. It is relevant to this device as the dispenser may use a small electric motor and this motor
should be in line with the standard.
2.4 User Needs
This subsection outlines the customer needs and design goals for this product.
2.4.1 Customer Interview
Interviewee: Melanie Heckman, Seamstress
Location: Virtual Meeting
Date: February 2nd, 2021
Setting: Groups working on this project took turns in an informal interviewing asking the client
about her needs for about ∼25 min.
Our group was not there for the interview so the following notes are important information that
she offered unprompted.
Interview Notes:
– The pins bend easily under pressure and caution should be taken so they do not dull.
– The pins are magnetic which can help sort them.
– Sewing debris such as loose threads is often attached to pins
2.4.2 Interpreted User Needs
The following table outlines the customer needs interpreted from the interview.
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Table 1: Interpreted Customer Needs
Need Number Interpreted Customer Need Importance
1 The device should be able to handle Dritz’s dressmaker pins 5
2 The device can store a large amount of pins 3
3 The device can prepare a pin in under 2 seconds 3
4 The device has rubber feet and a dust cover 2
5 The device outputs pins head first 5
6 The device is small, quiet, and appealing 1
7 The device will not jam due to dust or thread 3
8 The device on an inserted is simple to maintain and repair 2
9 The device will not bend or dull dispensed pins 5
10 The device can accept pins in any orientation 4
2.5 Design Metrics
The following table indicates our preliminary design metrics for assessing if the customer’s inter-
preted needs have been met.





Metric Units Acceptable Ideal
1 6 Total weight lbs 30 5
2 6 Total volume ft3 2 ∗ 1 ∗ 1 .5 ∗ .5 ∗ .5
3 3 Pin dispensation frequency pin/s 0.5 1
4 2 Storage capacity pins > 10 > 100
5 5,7,8,9 Failure Rate percent < 1% 0%
2.6 Project Management
The Gantt chart in Figure 6 gives an overview of the project schedule.
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Figure 7 shows the model our group created.
Figure 7: Constructed Mockup Design
Constructing this mockup made our group realize that packaging should be more of a concern
than we originally anticipated. From the customer interview we gathered that the device can be
approximately the size of a tabletop sewing machine and we thought this was plenty of space and
would not be an issue. When we made the mockup we tried to use a size that seemed necessary to
fit our design plans and upon completion realized that our design was already too big. We do not
expect size limitations to be a prohibitive issue, however thanks to the mockup construction we will
be cognisant of it while we design/construct our final product.
3.2 Functional Decomposition
Figure 8 shows the primary function of the pin dispenser decomposed into several steps.
Sort and Dispense Pins
Interface with table
Store tangled pins
Organize/Sort pins in parallel
Does not jam with lint or tangling
Dispense pins
Reorient/make sure pins are easily accessible heads up
Figure 8: Function Tree for Pin Dispenser, coded with tikz (forest is another package for tree diagrams)
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3.3 Morphological Chart
Figure 9 shows the morphological chart for the pin dispenser, which was developed from the
functional decomposition.
Figure 9: Morphological Chart for Pin Dispenser
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3.4 Alternative Design Concepts
3.4.1 Industrial Shredder ()
Figure 10: Preliminary sketches of the Industrial Shredder concept
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Figure 11: Final sketches of the Industrial Shredder concept
Description: The Industrial Shredder design uses a triangular prism chute design to funnel the pins
down to the bottom. The slit along the bottom is only wide enough for the point ends of the pins
to fall through so they will be suspended by their heads. A vibration mechanism shakes the chute
to get the pins to fall down the chute. Legs a flexible rubber-like seal allow the machine to sit on
the table without vibrating.
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3.4.2 Vibration dispenser ()
Figure 12: Final Sketch of vibration dispenser concept
Description: The vibration dispenser design uses a triangular prism to hold needles placed in the
device. The downwards pointing tip of the prism is resting against a cylinder and the upwards
facing base of the cylinder is a lid that can be opened to pour pins into the device. Internal motors
vibrate the storage area until the pins are all horizontal and stacked at the bottom of the prism, as
shown. A cylinder with four notches carved into it that are approximately the size of a pin rotates
at the bottom of the prism. As a notch on the prism passes through the storage area, a pin rolls
into the notch and is then rotated to a dispenser rail. Gravity causes the pin to ride the dispenser
rail to where the rail curves upwards, stopping the pin and allowing the user to pick up the pin.
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3.4.3 Sifting tray ()
Figure 13: Sifting tray
Description: The sifting tray design relies upon first resting a handful of pins on top of a ”sifting
tray”, a metal mesh with holes larger than the pin shaft diameter but smaller than the pin head
diameter. With the pins sitting on top of the tray, a motor would shake the tray to agitate the pins
until they all sit hanging from the tray, where they can be stored. From there an electromagnetic
arm would pick up a single pin and distribute it. If shaking the tray would not actually collect the
pins, the design could be modified to directly output a pin into the tray then move to an open slot
and output another, however this design would require the pins to be inserted point first one at a




The selection criteria weights were determined by comparing each criteria in an AHP table (as
shown). The five criteria are safety, dispensation frequency, storage capacity, size/noise, and cost.
Figure 14: Analytic Hierarchy Process (AHP) to determine scoring matrix weights
4.2 Concept Evaluation
With the five criteria weighted based on their importance in the AHP table, each concept from
the previous section is judged in order to find the most effective design across all categories. The
industrial shredder design was modified slightly to a more simple trough design as we discovered
the pins could be caught point down on the rails without an additional sorting mechanism during
proof of concept construction. In the scoring matrix a 5 is outstanding, a 3 is average, and a 1 is
very poor.
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Figure 15: Weighted Scoring Matrix (WSM) for choosing between alternative concepts
4.3 Evaluation Results
The evaluation favors the simplest design which is the trough. Although it lacks in some aspects
such as storage capacity, it exceeds the competing designs in other, more important factors. The
design scores a 5 on safety as the pins should be dispensed with the same orientation every single
time. It also scores a 5 on dispensation frequency as the user would not need to wait for a moving
part to grab a pin, the next pin would simply be pushed into the dispensing position as soon as the
user grabbed one. The trough design scores poorly in storage capacity as the pins would need to
be lined up on rails and could not packed efficiently such as in the vibration dispenser. It has an
average score in size/noise as although the device would be nearly silent it needs to be relatively
large to store a lot of pins. Lastly it scores well but not outstandingly on cost as it does not need
any motors or circuitry but will likely require access to a 3D printer as well as high volumes of
relatively cheap materials. The lack of powered moving parts (only 1 spring mechanism of some
sort is needed to push up the pins in the rack) makes the trough design not only the cheapest
and easiest to build but also the quietest. The other two devices require some sort of powered
motion to sort the pins constantly. While the trough design does not sort constantly, the pins are
pre-sorted so the dispensation frequency would likely beat out that of the powered devices. When
possible the best course of action is generally to reduce the complexity of device and prefer the
most straightforward option that still accomplishes the task reasonably. The trough design follows
this benchmark and was thus selected through the concept evaluation.
4.4 Engineering Models/Relationships
4.4.1 Model 1: Storage area volume required to store 500 pins
The most efficient way to store the pins is shown in figure 23.
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Figure 16: Model 1 diagram
In this diagram, pins are lined up with their heads as close as possible as shown on the left.
On the right, the dimensions of a pin are given and the second layer of pins is shown interlocked
with the first. If this configuration is used, a given amount of storage space could store twice the
amount of pins it could usually store. Thus, the volume needed to store 500 pins is equal to that
needed to store 250 cylinders with a length of 1 inch and a diameter of 0.056 in. The calculation
of the required volume is given in the equation below. In the equation, V represents volume, n
represents the number of required cylinders, r represents the pinhead diameter, and l represents
the pin length.
Vrequired = nVcylinder = nπr
2l = (250)π(0.056)2(1) = 0.784in2
Thus the storage of 500 pins requires a mere 0.784 sq. in. of storage space.
4.4.2 Model 2: (Transverse) Angle of rails to catch and transport pinheads
The calculations for the rail angle required to catch and transport pinheads are shown in figure
24.
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Figure 17: Model 2 diagram
This diagram shows the triangular rails that will be used to slot the pin heads. In the calculations,
θ represents the transverse angle of the rail surface relative to horizontal. For ideal contact, the
widest part of the pin head will be in contact the walls while the bottom of the pinhead will be
at the same level as the bottom of the rails. This will ensure that each pinhead contacts the rails
uniformly and do not have the risk of coming in at an angle. While it does not have to fit exactly,
this model gives us roughly the angle required for a good fit when building our device.
4.4.3 Model 3: Required (longitudinal) rail angle from horizontal to transport pins
unassisted
The simplest way to transport the pins from the trough to a dispenser would be to angle the rails
in the trough and let gravity carry the pins to the dispenser. The calculations in figure 25 show
the required angle for the pins to move unassisted. In the calculations, m represents the mass of
a pin, g represents the force of gravity, N is the normal force on the pin, f is the friction force, θ
represents the longitudinal rail angle from horizontal, and µ represents the coefficient of friction.
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Figure 18: Rail angle calculation [1]
This calculation used a friction coefficient that was not entirely accurate so the actual required
angle may be slightly different, however anything close to 35 degrees is likely too steep. Not only
would this angle make the device very tall and large, but it would also cause the pinheads to
potentially lose contact with the rails which could cause the device to jam and stop functioning.
Since gravity alone will not be enough to push the pins through the system, we will need a mechanism




The purpose of this prototype was to demonstrate that sewing pins could be organized and
distributed with a gravity-fed and manually operated system. From a design perspective, excessive
moving parts were not desirable because the pins are lightweight and easy to unintentionally bend,
potentially causing the the entire system to jam. This prototype includes only one moving part, a
thin, hand-operated piece of metal to push pins from the loading chamber to the distribution rails.
Figure 19 shows a drawing of the prototype from the front, side, top, and isometric views. Figure
20 shows the parts of the prototype in a bill of materials (BOM). Figure 21 shows an exploded view
of the drawing with callouts.
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Figure 19: Assembled projected views with overall dimensions
24
Figure 20: Assembled isometric view with bill of materials (BOM)
25
Figure 21: Exploded view with callout to BOM
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The performance goals for this prototype were as follows: 1. The device dispenses at least one
pin per second 2. The device can hold at least 100 pins 3. The device can successfully dispense at
least 100 pins in a row We picked these goals as our biggest concerns with our prototype were if
the user could quickly grab a single pin and if the device would be able to hold enough pins to be
used effectively.
5.2 Proofs-of-Concept
In our proof of concept testing we aimed to determine if the pins would fall into a carefully sized
slit and hang by the pinhead. The testing rig we constructed can be seen in figure 22.
Figure 22: Proof of concept testing rig
The proof of concept testing showed us our idea worked as long as the rails were spaced very
carefully. Since the spacing was not carefully measured out for the testing rig many pins got stuck
in between the ramps and the gap so we made that space as small as possible in our first prototype.
Our initial prototype varied in several ways from the selected design but maintained the funda-
mental mechanism of sorting as well as the design philosophy of simplicity and no moving parts.
The main difference is the chassis that holds the trough. The selected design envisioned legs to
hold up the mechanism but we opted for a simpler solution and just made it a box. The slit area at
the valley of trough is now a slit in a box that is not exposed rather than simply hanging. Initially
we thought pins could get stuck in there if it were closed but upon building the proof of concept,
we realized that it was very unlikely if the trough was spaced correctly. Additionally, the rails are
rectangular as triangular rails at that small of a scale may have trouble 3D printing.
6 Design Refinement
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6.1 Model based design decisions
The following models were used to make design decisions for our initial and final prototype.
6.1.1 Model 1: Storage area volume required to store 100 pins
Figure 23: Model 1 diagram
We thought that the most efficient way to store the pins is shown in figure 23, but we quickly
realized that it is nearly impossible to perfectly stack the pins end to end because the pins are very
light and bend easily. Thus we had to redesign our storage scheme. In the new scheme, pins were
stored in a row on the rail. Thus, a new calculation for the length of rail required for the device to
store 100 pins was created as seen below.
lrequired = ndpinhead = (100)(0.056) = 5.6 in
Where lrequired is the required length of the rail, n is the number of pins to be stored, and dpinhead
is the diameter of the head of a pin. From this calculation, the storage of 500 pins requires 5.6 in
of space.
6.1.2 Model 2: (Transverse) Angle of rails to catch and transport pinheads
The calculations for the rail angle required to catch and transport pinheads are shown in figure
24.
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Figure 24: Model 2 diagram
This diagram shows the triangular rails that will be used to slot the pin heads. We realized that
the pins were so small that the angle did not matter that much. So for the rails we did not used
a transverse rail and instead just used a flat rail. However, the trough where the pins are initially
sorted still has a transverse angle. We needed to prioritize that the pins would not fall into the gap
at this step since that would destroy our machine if they got stuck. If the angle was too steep, it
ran the risk that pins would get stuck. If it was too flat, the pins might not slide down the trough.
So we simply used the minimum angle that still had good pin slippage down the slope.
6.1.3 Model 3: Required (longitudinal) rail angle from horizontal to transport pins
unassisted
The simplest way to transport the pins from the trough to a dispenser would be to angle the rails
in the trough and let gravity carry the pins to the dispenser. The calculations in figure 25 show
the required angle for the pins to move unassisted. In the calculations, m represents the mass of
a pin, g represents the force of gravity, N is the normal force on the pin, f is the friction force, θ
represents the longitudinal rail angle from horizontal, and µ represents the coefficient of friction.
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Figure 25: Rail angle calculation [1]
This calculation led us to believe that a sloped-rail auto-feeding system to move the pins through
the machine would not be viable. Such a design would need to be nearly a foot tall when accounting
for the sloped collection rails, the sloped dispenser rails, and some clearance for the pins to be
comfortably grabbed. While this is within our acceptable range, it is taller than we hoped and is
too tall to 3D print as one piece so we decided to go with a flat-rail push board system to move
the pins through the device. The model was still useful as we did use sloped dispenser rails with
the hope that the pins would slide down them on their own and we decided to use 45 degree rails
to ensure the pins would slide accounting for error.
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6.2 Design for Safety
6.2.1 Risk #1: Pins prick user when dispensing




Mitigating Steps: Be cautious when grabbing pins. Since the risk is pretty minor we didn’t
change anything.
6.2.2 Risk #2: User bumps machine causing injury
Description: The machine is fairly large and sits near the user so it is possible that the user
bumps into it or pushes it off the table while dispensing or distracted.
Severity: Marginal
Probability: Occasional
Mitigating Steps: Place the box outside of regular range of motion of arm. Baby proof some
of the edges. Make the machine lighter and smaller.
6.2.3 Risk #3: User is injured while trying to unjam machine
Description: If the machine jams, the user may injure themselves as they try to fix the ma-
chine. This would most likely be from the jammed pin poking the user as they try to dislodge it.
Fortunately, our device does not jam often so this will likely not happen.
Severity: Marginal
Probability: Seldom
Mitigating Steps: Put a sticker on the side suggesting that the user use a narrow tool to dislodge
any jammed pins instead of their finger.
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Figure 26: Risk assessment heat map
Based off the heat map, risk 1, pricking, is the highest priority. But even this is a fairly low risk.
The next highest priority was the bumping. Bumping can cause actual damage and injury if it falls
off the table or disrupts the user while he/she is working on something else. However, this would
not happen very often if the machine is smartly placed and the user remains cognizant of it. The
last risk is that the user is injured while trying to unjam the machine. If the user sticks their finger
into the slot of the machine, it could clamp down. This is also slightly higher severity than a prick
since there is a greater degree of uncertainty and frustration can cause worsened injuries. However,
this is the least likely to occur since the machine does not get jammed very often.
6.3 Design for Manufacturing
Our final design has is made from four pieces that were 3D-printed from PLA and one piece that
was cut from sheet metal. These five pieces are listed as follows.
1. Frame (PLA)
2. Right dispenser rail (PLA)
3. Left dispenser rail (PLA)
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4. Push board (aluminum sheet metal)
5. Push board handle (PLA)
Our design included no fasteners except for glue, which is not quantifiable. The only piece that
moves relative to the frame of the device is the push board, which pushes racked pins onto the
dispenser rails. This push board must be made of a stiffer material (such as aluminum sheet metal)
because the slot the push board operates in is narrow enough to make a piece made of PLA too
flimsy to perform the push board’s propose. There are no parts that must be separate for repair or
adjustment purposes. Thus, the theoretical minimum number of pieces for this device is two.
If the device were constructed from the minimum number of pieces (two), one part would consist
of the frame with the right and left dispenser rails attached. If this piece were produced using plastic
injection molding instead of 3D-printing this design would have be feasible. The second piece would
be the push board with handle made of sheet metal attached. The production of this piece would
have been feasible if we had access to the tools necessary to form sheet metal into shapes that fit
into a user’s hand and are comfortable to use as a handle.
6.4 Design for Usability
The following sections explain how a vision, hearing, physical, and control impairment, respec-
tively, would impact the usability of our design.
6.4.1 Vision
A vision impairment could potentially impair a user’s ability to see the dispensed sewing pins.
Although it does not entirely negate the problem, an easy way to reduce the impact of a vision
impairment is to ensure the pins are not dispensed over a background of similar color. We used a
black 3D printed design so the pins would be easily distinguishable to the user. We also ensured
the pins are dispensed with consistent orientation so that someone who is having trouble seeing the
pins will not accidentally prick their finger.
6.4.2 Hearing
A hearing impairment would not affect a user’s ability to use the sewing pin dispenser. We did
not use any motors or electrical energy so none of the components should make a significant noise,
meaning a hearing impairment would not affect the device’s use. If we do end up using a motor for
any reason we could add a light which would be on while the motor was running so a user with a
hearing impairment could easily verify the motor is off.
6.4.3 Physical
Physical impairments, specifically to the hands and/or arms, would likely make the dispenser
difficult to use as one could struggle to grab the dispensed pins and make space for another pin.
This could be helped with a nozzle shaped dispenser so a user could slide their fingers up to the
pin. While this change is undeniably advantageous, someone with a physical impairment to their
fingers probably would not use the device in the first place as they would likely have a very hard
time sewing with such small pins.
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6.4.4 Control
A control impairment could create a safety issue with a user frequently accidentally pricking their
finger on dispensed pins. The easiest way to address this problem is to ensure the pins are always
dispensed with the same orientation. A control impaired user could also struggle to quickly grab
pins but, similarly to the physical impairment, a control impaired user likely would not be sewing
with small dressmakers pins in the first place.
7 Final Prototype
Our final prototype is pictured in figure 27.
Figure 27: Final prototype
Our primary goals in developing this prototype were to prevent pins from getting stuck in the
chassis of the device and to allow the user to load more pins into the device at one time. We
achieved the first goal by printing the chassis as a single piece so that pins could not get stuck in
gaps between the ramps and base as they did in the initial prototype. To address the second goal
we added retaining walls on the sides of the ramps to prevent pins from flying out of the device
if they did not instantly fall into the slot. These changes were very effective: In testing we found
that pins could not get stuck in the device and a user could load over 30 pins at a time without
any jamming. The device did see a drop in success rate when more than ten pins were loaded at a
time, however the vast majority of pins were still successfully loaded into the dispenser rails when
loading 30+ at once.
We also made some minor improvements from the initial prototype. Firstly we reduced the size
of the device by making the loading ramps steeper (while maintaining the same height), greatly
reducing the width of one of the ramps and adding a vertical wall on that side, and reducing the
height of the base. We also developed an ergonomic pushboard, pictured in figure 28.
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Figure 28: Ergonomic pushboard
This pushboard includes a wooden handle with a flat back to allow the user to comfortably push
the pins through the device and lips to allow the user to easily pull the board back. Lastly we
reinforced the dispenser rails to prevent them from deforming when the device is loaded with a high
number of pins. This reinforcement also led us to a slot and peg design which adds the benefits of
placing the rails more precisely and allowing them to be easily switched out if they are damaged in
any way.
This prototype did not quite achieve all of the design goals we laid out but we are still very
happy with its performance. The device can hold 100 pins, however when one loads it that much
the pins begin to take up some of the loading space making loading the last few pins more difficult.
That being said, since this prototype can load more pins at once than we anticipated we are not as
concerned with the storage capacity as it is not arduous for the user to simply load more pins. The
device did not achieve the target dispensing rate of 1 pin/s however it did take less than 2 seconds to
grab a pin which is within the customers acceptable range. Lastly, in testing, when dispensing 100
pins the user did drop a few or grab multiple pins a few times which could be considered ”failures”
meaning the device did not successfully dispense 100 pins consecutively. That being said, this user
error would likely decrease as the user becomes more comfortable with the device, and these failures




[1] EngineeringToolBox.com. Friction and Friction Coefficients. 2004. url: https://www.engineeringtoolbox.
com/friction-coefficients-d_778.html.
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